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AMENDED CLAIMS 
[received by the Inteisational Bureau on 1 1 August 2004 ( 1 1 .08 Ji004); 
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In the Cfaims : 

Thb listing of claims wifl replace aH prior versions, and Fistings, of daims In the 
application. 

1 . (Original) An apparatifi for radially expanding and plasticaily defomrilng an expandable 

tubular member, comprising: 

an expansion device movable In the expandable tubular member for radially 
expanding and plastically defonning the expandable tubular member; 
and 

a vibratory device coupled to the expansion device for generating vibratory 
energy to agitate at least one of tiie expandable tubular member and 
the expansion device. 

2. (Original) The apparatus of claim 1 . wherein the expansion device comprises: 

a tapered expansion cone. 
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3. (Original) The apparatus of dalm 2. wherein the expansion device further comprises: 
an actuator coupled to the tapered expansion cone for displacing the tapered 
expansion cone in an axial dIrecBon relative to the expandable tubular 
member 

A. (Original) The appareitus of daim 3, wherein the expansion de^dce further comprises: 
a loddng device coupled to the actuator fbr fixing the position of the expandable 
tubular member reiativo to the actuator during the axial displacement of the 
expansion oone relative to the e)qMindable tubular member. 

5. (Original) The apparatus of daim 1 , wherein tlie expansion device oomprises: 

a rotary expansion de^^cs. 

6. (Original) The apparatus of daim 1 , wherein tlie vibratory device Is positioned within a 
non-expanded portion cf the expandable tubular member. 

7. (Original) The apparatus of daim 1, wherein the vibratory device is poslttoned within an 
expanded portion of the expandable tubular member. 

8. (Original) The apparatus of daim 1, wherein the vibratory device is positioned within the 
expansion device. 

Q. (Original) The apparatus of dalm 1 , wherein the vibratory device oomprises a plurality 
of vibratory devices. 

10. (Original) The apparatus of daim 9, wherein at toast one of the vibratory devices Is 
positioned withto a non-expanded portion of the expandable tubular member. 

1 1 . (Original) The apparatus of daim 10, wherein at least another one of the vibratory 
devices is poslttoned within an expanded portion of the expandable tubular member. 

12. (Original) The apparati^ of daim 1 0, wherein at least another one of the vibratory 
devices Is positioned wi^in the expansion device. 
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13. (Original) The apparatus of dalm 11, wherein at least another one of the vibratory 
devices is positioned within the expansion device. 

14. (Olgjnal) The apparafajs of dalm ?. wherein at least one of the vibratory devices Is 
posiSoned within an expanded portion of the expandable tubular member. 

15. (Original) The apparatus of dalm 14, wheiBln at (east another one of the vibratory 
devices Is positioned witNn the expansion device. 

1 6. (Original) The apparatus of dalm 9. wherein at least another one of the vibratory 
devices is positioned within the expansion device. 

15. (Original) The apparatus of daim 1, wherein the vibratory device comprises: 

a fluid powered vibratory devloe. 

1 6. (Original) The apparatus of daim 1 , wherein the ^^bratory enei^y comprises: 

vibratory energy in one or more planes. 

17. (Original) The apparatus of daim 16, wherein the vibratory energy compriees: 

vibrcrtory energy having a frequent^ distribution having one or more center 
frequencies. 

1 8. (Original) The apparatus of daim 17. wherein the vibratory energy comprises: 

vibratory energy having a frequency dfetribulion having a plurality of center 
frequendes. 

1 9. (Original) The apparatus of dairn 16. wherein the vibratory energy comprises: 

vibratory energy in a plurality of planes. 

20. (Original) The apparatus of daim 19, wherein the vibratory eneigy comprises: 

vibratory energy having a frequency distribution having one or more center 
frequences. 
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21 . (Original) The apparatus of claim 20, wherein the vibratory energy comprises: 

vibratory energy having a frequency dietributlon having a pturafity of center 
frequencies. 

22. (Original) The apparatus of dalm 1 , vvherBin the vtoratory energy qompiises: 

vibratory energy having a frequent^ distilbution having one or more center 
frequencies. 

23. (Original) The apparaU© of dalm 22. wherein the vibratory energy comprises: 

vibratory energy having a frequency distribution having a pluralfty of center 
frequend^. 

24. (Original) The apparatus of dalm 1 , wherein the magnitude of the vibratory energy is 

variatrie. 

25. (Original) The apparatus of dalm 1, Mierein the magnitude of the vibratory energy is 

constant 

26. (Origin^) The apparatus of daim 1 , wherein the plane of the vibratory energy is 

variable. 

27. (Original) The apparatus of daim 1 , wherein the pbne of the vibratory energy is 

constant 

28- (Original) The apparatus of daim 1 » wherein the expandable tubular member comprises 
a weltTore casing. 

29. (Original) The apparatus of claim 1, wherein the expandable tubular mend>er comprises 

apipellnd. 

30. (Original) The apparatus of dalm 1 . wherein the expandable tubular member comprises 

a structural support 

31- (Original) A method of radially expanding and plasfically defomilng an expandable 
tiAHjiar member, comprising: 
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radially expanding and plastically defbrmfng the expandable tubular member 

using an expansion devtoe; aipd 
Injecting vibratoiy energy Into at least one of the expandable titular member 

and the expansion device, i 

i 

32. (Original) The method of cteilm 31, further comprtsing: 

displacing the expan^on device in an axial direction relative to the expafKlat)ie 
tubular member during the radial e)9)ansiDn and plastto deformation. 

33. (Original) The method of claim 32, further comprising: 

fbdng the position of the expandable tubular merrier relative to the expansion device 
during the axial displacement of the expansion device relative to the 
expandable tubular member. 

34. (Original) The method of dam 31 . further comprising: 

rotating the expansion device during tiie radial expansion and plastic defontiation of 
the expandable tubular member. 

35. (Original) The method of claim 31 , wherein the vibratory energy is Injected fifom a 
location within a non-expended porfon erf the expandable tubular member. 

36. (Original) The method of datm 31 , wherein the vibratory energy Is injected from a 
location within an expanded portion of the e^q^andable tubular member. 

37. (Original) The method of daim 31 , wherein the vibratory energy is Injeded from a 
location wItNn the expansion device. 

38. (Origined) The method of daim 31 , wherein the vibrBtory energy is Ir^ected from a 
plurality of locations. 

39. (Original) The method of daim 38, wherein at l^st some portion of the vibratory energy 
is injected from a location within a non-expanded poi|tlon of the expandable tubular member. 
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40. (Original) The rnettiod of daim 39, wherein at least another portion of the vibratory 
energy is injected from a location within an expanded portion of the expandable tubular 
member. 

41. (Original) The method of daim 39, wherein at least another porfion of the \^ratory 
energy Is Injected from a location wltMn the expansion device. 

4Z (Original) The method of daim 40, wherein at least another portion of the vibratory 
energy is injeded from a location within the expansion device. 

43. (Original) The method of claim 38, wherein at least some portion of the vibratory energy 
is injected from a location within an expanded portion of the expandable tubular member. 

44. (Original) The method of daim 43, wherein at least another portion of the vibratory 
energy is injeded from a location within the expansion device. 

45. (Original) The method of daim 38, vriierein at least a portion of the vibnatory energy Is 
injeded from a location within the expansion device. 

46. (Original) The method of daim 31 , wherein ir^eding vibratory energy into at least one of 

the expandable tubular member and the expansion device comprises: 
Injecting fluidic materiate into the expandable tubular member. 

47. (Original) The method of daim 31, wherein the vibratory energy comprises: 

vibratory energy in one or more planes. 

48. (Original) The method of daim 47, whertin the vibratory energy corinprises: 

vibratory energy having a frequency distribution having one or more center 
frequendes. 

49. (Original) The method of daim 48. wherein the vibratory energy comprises: 

vibratory energy having a frequency distribution having a plurality of center 
frequendes. 
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50. (Original) The method of claim 47, wherein the vibratory eneigy comprises: 

vibratory energy in a pluraPrty of planes. 

51 . (Ordinal) The method of dalm 60, wherein the vibratory energy comprises: 

vtbi3tory energy having a frequency dtetribution haying one or more, center, 
frequencies. 

52. (Original) The method of daim 51. wherein the vibratory energy comprises: 

vibratory energy having a frequency distn'bution having a pkiraltty of center 
frequencies. 

53. (Original) The method of daim 31 . wherein the vibratory energy comprises: 

vibratory energy having a frequency distribution having one or more center 
frequencieB. 

54. (Original) The method of dalm 53< wherein the vibratory energy comprises: 

vibratory energy having a frequency distribution having a plurality of center 
frequendes. 

55. (Original) The method of dalm 31 , wherein the magnitude of the vibratory energy is 

variable. 

56. (Original) The method of daim 31, wherein the magnitude of the vibratory energy Is 

constant 

57. (Original) The method of claim 31 . wherebi the plane of the vibratory energy is variable. 

58. (Original) The method of claim 31, wherein the plane of the vibratory energy is constant 

59. (Original) The method of d^ 31 , wher^n the expandable tubular member comprises 

a weibore casing. 

60. (Original) The method of dabn 31, wherein the expandable tubular member comprises 

a pipeDne. 
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61 . (Original) The method of daim 31 , wherein the expandable tubular member comprises 

a structural support 

62. (Original) The epparatts of dalm 1, wherein the vibratory device coupled to the 
expansion device generates vibratory energy to agitate the expandable tubular member and 
the expansion device. 

63. (Original) The method of xlaim 31 , further comprising: 

injecting vibratory energy into the expandable tubular member and the expansion device. 

64. (Original) A system for redlally expanding and plastically detbrnnlng an exparviabte 

tubular member, comprising: 

means for radially expanding and piastlcally defonnlng the expandaUe 

tubular member using an expansion device; and 
means for injecting vibrabry energy into at least one of the expandable 
tubular member and the expansion device. 

65. (Origlrtal) The system of dalm 64, further corrtprislng: 

means for displacing the esq^artslon device In an axial direction relative to the 
expandable tubular member during the radial expansion and plastic 
deformation. 

66. (Original) The system of daim 65, further comprising: 

means for fbdng the position of the expandable tubular member relativs to the means 
for displadng the expansion device during the axial displacement of the 
expansion device relafave to the expandable tubidar member. 

67. (Original) The system of dalm 64, further comprising: 

means for rotating Sie expansion device during the radial expansion and (^stic 
defonnation of the expandable tubular member. 

68. (Original) The s^tem daim 64, wherBln the vibratory energy is Ir^ected from a 
location within a non-expanded porfion of the expandatHe tubular member. 
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69. (Original) The system of claim 64, wherein the vibratory energy injected ftxim a 
location within an expanded portion of the expandable tubular member. 

70. (Original) The system of dalm 64, wherein the vibratory energy Is injected for a location 
within the expansion device. 

71 . (Original} The system of claim 64, wherein the vibratory energy |$ Injected ftpm a 
plurality of locations. 

72. (Oflglna!) The system <rf claim 71 , wherein at least some portion of the vibratory energy 
is injected from a location within a non-expanded portion of the expandable tubuteir member. 

73. (Original) The system of daim 72, wherein at least another portion of the vibratory 
energy is Injected from a location within an expanded portion of the expandable tubular 
member. 

74. (Original) The system of dalm 72, wherein at least another portion of the vibratory 
energy is Injected from a location wittiin the expansion device. 

75. (Original) The system of cteim 73, wherein at least another portion of the ^bratnry 
energy Is Injected from a location within the expansion device. 

76. (Original) The system of dalm 71 » wherein at least some portion of the vibratory energy 
is ii>|ected from a location within an expanded portion of the expandable tubular member. 

77. (Original) The system of daim 76, wherein at least another portion of the vibratory 
energy is injaded from a location within the expansion device. 

78. (Orig^iai) The system of daim 71 . wherein at least a portiori of the vibratory energy is 
ir^ected from a location within the expansion device. 

79. (Original) The system of daim 64, wherein Injecting vibratory energy Into at least one of 

the expandable tubular member and the expansion device comprises: 
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Injecting fiuidic materials into the expandable tubular member. 

80. (Original) Tlie system of daim 64, wherein the vibratory energy comprises: 

vibratory energy in one or more planes. 

81 . (Original) The eyetem of dalm 80> wherein the vibratory energy oomprises: 

vibratory energy having a frequency distrbutlon having one or more center 
frequencies. 

82. (Original) The system of daim 81 , wherein the vibratory energy comprises: 

vibratory energy having a frequency distribution having a plurality of center 
frequencies. 

83. (Original) The system of dalm 80, wherein the vibratory energy oomprises: 

vibratory energy in a plurality of plarws. 

84. (Original) The system of dabn 83, wherein the vibratory energy comprises: 

vB)ratory energy having a fiiequenty distribution Having one or more center 
frequencies. 

85. (Original) The system of claim 84, wherein the vtoratory energy oomprtees: 

vibratory energy having a frequency distribution having a piurality of center 
frequendes. 

86. (Original) Thesystemof daim 64, wherebi the vibratory energy comprises: 

>4bratory energy having a frequency distribution having one or more center 
frequencies. 

87. {Original) The system of dalm 86, wherein the vibratory energy oomprises: 

vibratory energy having a frequency distributbn having a plureltty of center 
frequendes. 

88. (Origirral) The system of dalm 64, wherein the magnitude of the vibratory energy is 

variable. 
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89. (Original) The Bystem of claim 64, wherein the magnitude of the vibratory energy is 

constant 

90. (Original) The system of claim 64, wherein the plane of the vibratory energy is variable. 

91 . (Original) The system of claim 64, ^{rtterein the plane of the vibratory energy is constant. 

92. (Original) The system of daim 64, wherein the expandable tubular member comprises a 

wetbore casing. 

63. (Original) The system of dalm 64, wherein the expandable tubular member comprises a 
pipeline. 

94. (Original) The system of daim 64, wherein the expandabte tubular member comprises a 
structural support. 

96. (Original) The system of daim 64, furttier comprising: 

means for injecting vibratory energy into the expandable tubujar member and the expansion 
device. 

96. (Original) The apparatus of claim 19, wherein one of the planes is radial; and wherein 

another one of the planes is longitudinal. 

97. (Original) The method of daim 50, wherein one of the planes is radial; and wherein 

another one of the planes is longltudinai. 

98. (Original) The s^tem of daim 83. wherein one of the planes Is longitudinal; and 

wherein another one of the planes Is radial. 

99. (Original) The apparatus ofdaimi, further comprising: 

a vibratory device coupled to the expansion device for generating vibratory 
energy to Impart rotation to the expansion device. 
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100. (Original) The method cff dalm 31 , furttier comprising: 

ir^ecting vibratory energy Into the expansion device to Impart rotation to the 
expansion device. 

101. (Original) The ajstem of ddm 64, fUrther oomprishfig: 

means for injecting vibratory energy Into the expansion device to impart 
rotation to the expansion device. 

102. (Original) A system for radially expanding and plastlcaDy defbnfning an expandable 

tubular member, comprising: 

means for radially expanding and plastically deformhg the expandable tubular 
member; and 

nrieans for reducing tlie required radial expansion forces during the radial expansion 
and plastic defomiation cf the expandable tubular member. 

1 03. (Original) The apparatus of claim 1 , wherdn the vibratory device is adapted to Impact 

the expandable tubular member. 

104. (Original) The method of claim 31, wherein injecting vibratory energy Into at least om of 
the expandable tubular member and tiie expansion device, comprises: 

Impacting the expandable tijt)ular member. 

105. (Original) The system of dswn 64, wherein means for ir^ectlng vibratory energy into at 
least one of the expandable tubular member and the esqpanslon device, comprises: 

means for impacting the expandable tubular member. 

106. (Original) The apparatus of dalm 1. wherein the vibratory devioe Is adapted to impact 

the expansion device. 

107. (Original) The method of dalm 31 , vi/hereln Injecting vibratory energy Into at least one of 
the expandable tubular member and the expansion device, comprises: 

impacting the expansion devioe. 
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108. (Ordinal) The system of dalm 64, wherein means for Ir^eciing vibratory energy Into at 
least one of the expandable tubular member and the expansion device, comprises: 

means for impacOng the expanskm device. 

109. (Original) The method of claim 31, further comprising: 

inserting the expansion device and the expandable tubular member into a 

preexisting structure; and 
injecting vibretory energy into at least one of the expandable tubular member 

and the expansion device durlr^ the Insertion. 

110. (Original) The method of daim 31, lurther comprising: 

removing the exparslon device and the expandable tubular member from a 

preexisting structure; and 
Injecting vibratory energy Into at least one of the expandable tubular member 

and the expansim device during the removal. 



111. (New) An apparatus for radially expanding and plastically deforming an expandable 
tubular mBmt>er, comprising: 

an expansion device movable In the expandable tubular member for radially 
expanding and piasUcaily deforming the mcpandabie tubular member, 
and 

a vibratory device coupled to the expansion device for generating vfcratory 
energy to agitate at le^t one of the expandable tubular member and 
the expansion device; 

wherein the expansion device comprises one or more external arcuate 
spherical sur^oes. 



1 12. (New) An apparatus for radially expanding and plasticaily defomfiing an expandable 
tubular memtser, comprising: 

an expansion device nwvable In the expandable tubular member for radially 
expanding and plastlcdily deforming the expandable tubular member; 
and 
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a vibratory devioe coupled to the expansion device for generating vibratory 
energy to agitate at least one of the expandable tidHiiar member and 
the expansion devioe; 

wherein the e)9>ans!on device comprises one or more extemal arcuate 
ellipticai Surfaces. 



1 13. (tim) An apparatus ficr radially expanding and plastically defbmilng an expandable 
tubular mmiber, comprising: 

an expansion devioe mov^ In the expandable tubular member fcr radially 
expandhg and plastically defonming the expandable tububr member, 
and 

a vibratory device coupled to the expansion de^^ce for generating vibratory 
energy to agitate at least one of the expandable tubular member and 
the expansion device; 

wherein the expansion device comprises one or more extemal arcuate 
hyperboHc surfaces. 



1 14. (New) An apparatus for radially expanding and plasttcally deforming an expandable 
tubular member, comprising: 

an expanslcMi device mov^ in the expandable tubular member for radially 
expanding and plastically defbnning the expandable tubular member 
and 

a vibratDiy devioe coupled to the expandon devioe for generating vibratory 
energy to agitate at one of the expandable tubular member and 
the expan^on devioe; 

wherein ttie expansion device comprises one or more extemal arcuate 
sisfaces that are fiaoeted. 



1 1 5. (New) A method of radially expanding and pidsticaliy deforming an expandable 
tubular member, comprising: 

radially expanding and plasticaliy defbmoing the expandable tubular member 

using an expansion device; and 
ir\|ecting vibratory energy Into at least one of 0>e expandable tubular member 
and the expansion device; 
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wherein the expansion device comprises one or more external arcuate 
spherical surfaces. 

116. (New) A nneihod of radially expanding and plasticaDy defbnnlng an expandable 

tubular nr^ber. comprising: 

radially expandfaig and plastically deforming ttie expandable tubular member 

using an expansion device; and 
InJecUng vibratory energy Into at least one of the expandable tubufar member 

and the expansion device; 
wherein the expanston device comprises one or more extemal arcuate 

eRlptlcai surfaces. 

1 17. (New) A method of nxlially expanding and plastically defomiing an expandable 

tubular member, comprising: 

radlaUy expanding and plasticatly deforming the expandable tubular member 

using an expansion device; and 
Injecting vibratory energy into at least one of the expandable tubular member 

arui the expansion device; 
wherein the expansion dexrtce comprises one or more extemal arcuate 

hyperboQc slices. 

.118, (New) A method of radially expanding and plastically d^rming an expandable 
tubular member; comprising: 

radially expanding and plasticaly defomiing the expandable lubxAw member 

using an expansion device; and 
injecting vibratory energy into at least one of the expandable tubular member 

and ttie expansion device; 
wherein the expansion de>dc8 comprises one or more extemal arcuate 
surfaces that are faceted. 

1 19. (New) An apparatus for radially expanding and plasttcalty defomoing an expandable 
tutMJIar memt^eri comprising: 
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an expansion davica movable {n the expandable tubular member for radially 
expanding and plaslically deforming the expandable tubular member: 
and 

a vibratory device coupled to the expansion device for generating \4bratDry 
energy to agitate at least one of the expandable tubular member and 
the expar^n device; 

wherein the expansion device comprises a rotary expansion device. 



120, (New) A method of radiedly expanding and plastically defbnrring an expandable 

tubular member, comprising: 

radially expanding and plastically deforming the expandable tubular member 
by rotating an expansion device withh the expandable tubular 
member; and 

injectir^ vibratory energy into at least one of the expandable tubular member 
arKi ttie expansion device. 

121 . (New) An apparatus for radiaDy expanding and plastically deforming en e)q)anddble 

tubular member, comprising: 

an expansion davloe movable in the expandable tubular member for radially 
expanding and plastically deforming the expandable tubular member, 
and 

a vibratory device coupled to the expansion device for generating vibratory 
energy to agttate at least one of the expandable tubular member and 
the expansion device; 

wherein the vibratory device Is positioned within an expanded portion of the 
expandable tubular meiDber. 



122. (New) A method of radially expanding and plasticalV deforrrdng an expandable 
tubular member, compri^ng: 

radially expanding and plasUcally defomiing the expandable tubular member 
by using an expansion device v^in the expandable tubular member, 
and 
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Injecting vibratory energy into at least one of the expandable tubular member 
and the expansion device from a location within the radially expanded 
and plastically deformed portion of the expandable tubular member. 

123. (New) An apparatus for radially expanding and ptasticaDy defomiing an expandable 

tubular meml>er, a Tipriang: 

an expansion device movable In the expandable tubular member for radially 
expanding and plastically defomiing the expandable tubular member; 
and 

a vibratory device coupled to the expansion device for genwatlng vibratory 
enengy to agitate at least one of the expandable tubular member and 
the expansion device; 

wherein the vibratory device is positioned within the expansion device. 

124. (New) A method of radially expandfrig and plastically defomilng an expandable 

tubular member, comprising: 

radially expanding and piastlcally deforming the expsmdable tubuter member 
by using an expansbn device within the expandable tubular member; 
and 

Injecting vibratory energy Into at least one of the expandable tubular member 
and the expwslon device from a kx^tlon within the expansion device. 

1 25. (New) . An apparatus lor radially expanding and plastically defomung an expandable 

tubular member, comprising; 

an expansion device movable In the expandable tubular member for radially 
expanding and plastically defomilng the wpancteWe tubular memben 
and 

a vibratory device coupled to the expansion device for generating vibratory 
energy to agitate at least one of the expandable tid)ular member and 
the expansion device; 

wherein the vibratory device comprises a plurality of vibratory devices. 

1 26. (New) A method of radially expanding and plastically defonrtng an expandable 

tubular member, comprising: 
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radially expanding and plastically defbnming the expandable tubular niember 
by using an expansion device within the expandable tubular memben 
and 

injecting vibratory energy Into at least one of the expandable tubular member 
and the expansion device from a pkirality of discrete epaced apart 
locations. 

127. (New) An apparatus for radially expanding and plastically defonning an expandable 

tubular niember, comprising: 

an expansion device movable in the expandable tubular mmberfbr radially 
expanding and plasticdly deformfng the expandable tubular member, 
and 

a vibratory device coupled to the expansion device for generating vibratory 
mergy to agitate at teast one of the expandable tubular member and 
the expansion device; 

wherein the vibratory energy comprises vibratory energy having a finequency 
distribution having a plurality of center frequencies. 

128. (New) A method of radially expanding and plastically deforming an expandable 

tubular member, comprisiiig: 

radially expanding and plastically deforming the expandable tubular mend)er 
by using an expansion device within the expandable tubular member, 
and 

Iriiecting vibratory energy Into at least one of the expandable tubular member 

and the expansion device; 
wherein the vibratory energy comprises vibratory energy having a frequency 

distribution having a plurality of center frequencies. 

129. (New) An apparatus for radially expanding and piasfically defomring an expandable 

tubular member, comprising: 

an expansion device movable In the expandable tubular member for radially 
expanding and plasticaiy defbmiir^ the e^cpandable tubular memben 
and 
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a Vibratory device coupled to the expansion device for generating vibratory 

energy to agitate at least one of the expandable tubular member and 

the expansion device; 
whanein the vfbratoiy energy comprises vibratory energy having a frequency 

dtetributon having a plura% of center frequencies; and 
wherein the vibratory eneigy oompriseB vibratory energy In a plurality of 

planes. 

1 30. (New) A wgU^o6 of ratfially expanding and plastically drtbnnlng an expandable 

tubular member, comprising: 

radially expanding and plastically defonning the expandable tubular member 
by lAlng an expansion device within the expandable tubuler member; 
and 

injecting vlbratoiy energy into at least one of the expandabSe tubular member 

and tte expansbn device; 
wherein the vibratory energy comprises vibratory energy having a frequency 

distribution having a plurality of center firequendes; and 
wherein the vibratory energy cmiprises vibratory energy in a plurality of 

planes. 

131 . (New) An apparatus for radially expandhg and plasQcally defbmilng an expandable 

tubular member, comprtsing: 

an expansion devfce movable In the expandable tubular member for radially 
expanding and plastically deforming the expandable hjbuiar member; 
and 

a vibratory device coupled to the expansion device for generating vibratory 
energy to agitate at teast one cf the expandable tubutar nriember and 
the expansion device; 

wherein the plane of the vibratory energy fs variable. 

132. (New) A method of radially expanding and plasticaily defomiing an eixpandable 

tubular member, comprising: 
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radially expanding and plastteally defonning tho expandable tubular member 
by using an expansion device within the expandable tubular member, 
and 

injecting vibrataiy energy into at least one of the expandable tubular member 

arxi the expansion device; 
wherein the plane of the vibratory energy Is variable. 

133. (New) An apparatus for radially expanding and plasfically deforming an expandable 

tLdnilar member, comprising: 

an expansion device movable In the e)^dndabie tubular member for radially 
expanding and plastically (forming the expandable tubular member, 
and 

a vibratory device coupled to the expansion device for generating vibratory 
energy to agitate at least one of the expandable tubular member and 
the expansion device; 

wherein the vibratory energy has a center frequency of about 40 Hz. 

1 34. (New) A nr)ethod of radiafly expsffiding and ptastioaliy defbnmlng an expandable 

tubular mervber, comprising: 

radially expanding and plastically defonning the expandable tubular member 
by using an expansion device within the expandable tubular member; 
and 

Injecting vibratory energy into at least one of the expandable tubular member 

and the expansion device; 
wherein the vbratory energy has a center frequency of about 40 Hz. 

135. (New) A system for radially expanding and plastically defbmfiing an expandable 

tubular member, comprising: 

means for radially expanding and plastically defomrdng the ed(pandable 

tubular member using an expar^lon device; 
means for injecting vibratory energy into at least cme of the expandable 

tubular member and the expar\$ion device; and 
means for rotating the expansion device during tt^ radial expansion and 

plastic deformation of the expandable tubular member. 
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1 36. (New) A system for radially expanding and plastfcally deforming an expandable 
tubular member, comprising: 

means for radlafty expanding and plastically defonning the expandable 

tubular member using an e)q)ansion device; and 
means for heeding vibratory energy Into at least one of the expandable 

tubular member and the expansion device from a locatkm within the 
radietly expanded and plastically defbmred portion of the expandable 
tubular member. 



1 37. (New) A system for radially expanding and plastjcaliy deforming an expandable 

tubti^ member, comprising: 

means for radially expanding and plastically defomrung the expandable 

tubular member using an expansion device; and 
means for injecting vibratory energy Into at least one of Ihe expandable 

tubular member and the expansion device from a bcaticm within the 

expansion device. 

1 38. (New) An apparatus for radially expanding and plastically defomntng an expandable 

tubular member, comprising: 

an expansion device movable in the expandable tubular member for radially 
expanding and plastically defonrtng the expandable tubular member, 
and 

a vlbrateiy device coupled to the expansion device for Imparting rotation to 
the e)^nston device. 

139. (New) A method of radially expanding and plasticdiiy defomung an expandable 

tubular member, comprt^g: 

radially expanding and plastically deform^ the expandable tubular member 

using an expansion device; and 
ihiectlng vibratory energy into expansion device to impart rotation to the 

expansion device- 
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140. (New) A method of radially expanding and plastically defbnning an expandable 

tubular member, comprising: 

iBdialty expanding and plasticalty deforming the expandable tubular member using 

an expansion device; and 
Increasing the p^city and formaU|lty of the expandaUe tubular befare the radlai 

expansion and plastic deformation of the expandable tubular member. 

141 . (New) A system for radialiy expanding and plasticany defomrdng an expandable 

tubular member, comprlsng: 

means for radially expanding and plastically defom^iing the expandable tubular 

member using an expansion device; and 
means for Increasing the plasticity and fomnabQIty of the expandable tubular before 

the radial expansion and plastic defonmatlon of the expandable tubular 

member 

14Z (New) A method of radially expanding and plastically deforming an expandable 
tubular member, comprising: 

radially expanding and plastically deforming the expandable tubular member using 

an expansion device; and 
increasing the plasticity and fomiabillty of the expandable tubular during the radtal 

expansion and plastic dcf onnatlon of the expandable tubular member. 

1 43. (New) A system for radially expanding and plastically defbnming an expandable 

tubular member* comprising: 

means for radially expaiding and plastically defonmlng the expandable tubular 

member using an expansion device; and 
means for increasing the plasticily and fomriabiltty of the expandable tubular during 

the radid expansion and plastic defonnatton of the expandable tubular 

menri)er. 

144. (New) A method of radially expanding and plastically defomrihg an expandable 
tubular member, comprising: 

radially expanding and plastically deforming the expandable tubular member using 
an expansion device; 
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Injecting vibratory energy into one or more of the expansion device and the 

expandable tubular member, wheran the Injected vibratory energy is pmvided 
in an initidi plane, has an initial center frequency, and has an Initial amplitude; 
and 

during the radial expansion and plastic defomiation of the expandable tubular 
member 

a) Incrementing at least one of the plane, center frequency, and amplitude for 

the Injected vibratory energy; 

b) monitoring ttie amount cf energy required to continue the radial expansion 

and plastic defbnnatton of the expandable tubular member; and 

c) repeating steps a) and b) until the conpletion of the radtel expansion and 

plastic defomiation of the expandable tubular member. 

145. (New) A system for radially expanding and plastlcaHy defbnnlng an expandable 
tubiter member, compriang: 

means for radblly expanding and ptetically defonning the expandable tubule 

memtser using an expansion device; 
means for Injecting vibratory eneiigy Into one or more of the expansion device and 

the expandable tubular member, wherein the Injected vibratory energy la 

provided in an initial plane, has an Initial oenter frequency, and has an InMai 

amplitude; and 

means for during the radial expansion and plastic defomiation of the expandable 
tubular member 

a) means for Incrementing at least one of the plane, center frequency, and 

amplitude tor the Injected ^rfbratory energy; 

b) means for monltortng the amount of energy required to continue the radial 

expansion and plastic defomiation of the e)qpandabie tubular member: 
and 

c) means for repeating steps a) and b) until the completion of the radial 

expansion and plastic defonmation of the expandable tubular member. 

146. (New) A method of radially expanding and plastically defonning an expandable 
tubular member, comprising: 
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radially expanding and plastically defbrmlng the expandable tubular nmnber using 

an expansion device; 
Injecting vibratory energy Into one or moro of the expansion device and the 

expandable tubular member, wh^n the Injected vibratory energy is provided 

in an Initiai plane, has an InitidI center frequency^ and h^^ InMal amplitude; 

and 

during the radial expandon and plastic defomiatlon of the expandable tubular 

a) IncrsDerrting two or more of the plane, center frequency, and amplitude for 

the fa^jBcted vibratory energy; 

b) monitoring the amount of energy required to c(»ittnue the radial expansion 

and plastic defonmatlon of the expandable tubular member; and 

c) re|>eatfng steps a) and b) until the completion erf the radial expansion and 

plastic defomnation of the expandat>ie tubular member. 

147. (New) A system for radially expanding and plastically defbmilng an expandable 
tubular member, comprising: 

means for radially e)4>anding and plastically deforming the expandable tubular 

member using an expansion device; 
means for Injecting vli>ratory energy into one or nrore df the expansion device and 
the expandable tubular member, wherein the Injected vibratory energy is 
pruvided in an initial plane, has an initial center fkiequency, and has an initial 
amplitude; wd 

means for during the radial expansion and plastic defonnatton of the expandable 
tubular member. 

a) means for incrementing Iwo or more of the plane, center frequency, and 

amplitude fbr the R^'ected vibratory energy; 

b) means for monitoring the amount of energy required to continue the radial 

e)q9ansk>n and plastic deformation of the expandable tubular member, 
and 

c) means for repeating steps a) and b) untli the oompletion of the radtel 

ejqsanslon and plastic deformation of the expandable tubular member. 
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